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Ɋɟɮɟɪɚɬ Ⱥɧɚɥɢɡ Sɢɦɦɭɧɨɪɟɚɤɬɢɜɧɨɫɬɢ ɜ ɚɫɬɪɨɰɢɬɚɪɧɵɯ ɨɩɭɯɨɥɹɯ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ
ɒɢɧɤɚɪɟɧɤɨɌȼɒɩɨɧɶɤɚɂɋ Ɋ53 – ɚɧɬɢɨɧɤɨɝɟɧ, ɦɭɬɚɰɢɢ ɤɨɬɨɪɨɝɨ  ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɨɩɭɯɨɥɟɜɵɯ 
ɤɥɟɬɤɚɯ ɱɟɥɨɜɟɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɜɟɪɯɷɤɫɩɪɟɫɫɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɛɟɥɤɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ 
ɨɛɧɚɪɭɠɟɧ ɫ ɩɨɦɨɳɶɸ ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɫɜɹɳɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɹɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ 
ɦɟɬɨɞɚ, ɩɪɟɞɨɫɬɚɜɢɥɢ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ⱥɜɬɨɪɵ ɢɫɫɥɟɞɨɜɚɥɢ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɪɟɫɫɢɢ ɩɪɨɬɟɢɧɚ 
p53 ɜ ɚɫɬɪɨɰɢɬɚɪɧɵɯ ɨɩɭɯɨɥɹɯ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ (ɩɢɥɨɰɢɬɚɪɧɵɯ, 
ɞɢɮɮɭɡɧɵɯ, ɚɧɚɩɥɚɫɬɢɱɧɵɯ ɚɫɬɪɨɰɢɬɨɦɚɯ, ɝɥɢɨɛɥɚɫɬɨɦɚɯ), ɚ ɬɚɤɠɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɫɜɹɡɶ ɭɪɨɜɧɹ 
ɷɤɫɩɪɟɫɫɢɢ p53 ɨɩɭɯɨɥɟɜɵɦɢ ɤɥɟɬɤɚɦɢ ɫ ɤɥɢɧɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɢɧɞɟɤɫɨɦ ɩɪɨɥɢɮɟɪɚɰɢɢ. Ȼɵɥɨ ɢɫ-
ɫɥɟɞɨɜɚɧɨ ɨɩɟɪɚɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ 52 ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɚɫɬɪɨɰɢɬɚɪɧɵɯ ɨɩɭɯɨɥɟɣ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. ɉɪɢ 
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɟɪɜɢɱɧɵɟ ɚɧɬɢɬɟɥɚ ɩɪɨɬɢɜ ɪ53 ɢ Ki-67. Ⱦɥɹ 
ɤɚɠɞɨɝɨ ɦɚɪɤɟɪɚ ɩɨɞɫɱɢɬɵɜɚɥɢ ɩɪɨɰɟɧɬ ɢɦɦɭɧɨɪɟɚɤɬɢɜɧɵɯ ɤɥɟɬɨɤ ɫ ɭɱɟɬɨɦ ɫɬɚɬɭɫɚ 1000 ɨɩɭɯɨɥɟɜɵɯ 
ɤɥɟɬɨɤ, ɢɫɩɨɥɶɡɭɹ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ImageJ 1,47v. ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ ɪɚɡɥɢɱɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɝɪɭɩɩɚɯ ɢɫɫɥɟɞɭɟɦɵɯ ɨɩɭɯɨɥɟɣ ɛɵɥɨ ɩɪɨɜɟɪɟɧɨ ɫ ɩɨɦɨɳɶɸ ɬɟɫɬɚ Ɏɢɲɟɪɚ; ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɢɥɵ ɫɜɹɡɢ ɦɟɠɞɭ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɋɩɢɪɦɚɧɚ. p53-ɢɦɦɭɧɨɪɟɚɤɬɢɜɧɵɟ 
ɨɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɜ 25% (1/4) ɩɢɥɨɰɢɬɚɪɧɢɯ ɚɫɬɪɨɰɢɬɨɦ, 33,3% (2/6) ɞɢɮɮɭɡɧɵɯ 
ɚɫɬɪɨɰɢɬɨɦ, 53,8% (7/13) ɚɧɚɩɥɚɫɬɢɱɧɵɯ ɚɫɬɪɨɰɢɬɨɦ, 58,6% (17/29) ɝɥɢɨɛɥɚɫɬɨɦ. ȼɵɫɨɤɚɹ ɞɨɥɹ p53-
ɢɦɦɭɧɨɪɟɚɤɬɢɜɧɵɯ ɤɥɟɬɨɤ (>30%) ɧɚɛɥɸɞɚɥɚɫɶ ɬɨɥɶɤɨ ɜ ɝɥɢɨɛɥɚɫɬɨɦɚɯ. p53-ɢɦɦɭɧɨɩɨɡɢɬɢɜɧɨɫɬɶ ɨɩɭɯɨɥɟɣ 
ɧɟ ɩɨɤɚɡɚɥɚ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  ɜɨɡɪɚɫɬɚ, ɩɨɥɚ ɩɚɰɢɟɧɬɨɜ ɢ ɭɪɨɜɧɹ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ ɩɨ ȼɈɁ (ȡ>0,05). Ʉɨɷɮ-
ɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɋɩɢɪɦɚɧɚ ɦɟɠɞɭ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɤɨɥɢɱɟɫɬɜɚɦɢ ki-67- ɢ p53-ɢɦɦɭɧɨɪɟɚɤɬɢɜɧɵɯ ɹɞɟɪ 
ɩɨɤɚɡɚɥ ɫɥɚɛɭɸ ɩɪɹɦɭɸ ɤɨɪɪɟɥɹɰɢɸ (0,023), ɤɨɬɨɪɚɹ ɨɞɧɚɤɨ ɧɟ ɛɵɥɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɣ (ȡ>0,05). 
ɍɪɨɜɟɧɶ p53-ɢɦɦɭɧɨɪɟɚɤɬɢɜɧɨɫɬɢ – ɤɪɢɬɟɪɢɣ, ɧɟ ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɨɡɪɚɫɬɚ, ɩɨɥɚ ɛɨɥɶɧɵɯ, Grade ɩɨ ȼɈɁ ɢ 
ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ (ȡ> 0,05).  Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɤɨɥɢɱɟɫɬɜɚɦɢ ki-67 ɢ p53-
ɪɟɚɤɬɢɜɧɵɯ ɹɞɟɪ  ɫɥɚɛɚɹ ɩɪɹɦɚɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɡɧɚɱɢɦɚɹ (ȡ>0,05). 

$EVWUDFW$QDO\VLVRISLPPXQRUHDFWLYLW\LQDVWURF\WLFEUDLQWXPRUV6KLQNDUHQNR796KSRQµND,6 P53 is 
an antioncogene with the frequently occured mutations in human tumor cells, leading to corresponding protein 
overexpression which can be detected by immunohistochemistry. Researches dedicated to the investigation of 
possibilities of using this technique gave controversial results. The authors investigated features of p53 protein 
expression in astrocytic brain tumors with different degrees of malignancy. Analyzed the relationship of the expression 
level of p53 by tumor cells with clinical parameters and Ki-67 proliferation index (PI) as well. Tissues were collected 
from 52 cases with diagnosed astrocytic brain tumors. The sections were immunohistochemically stained with p53 and 
Ki-67. For each marker, 1000 tumor cells were counted and the ratio of positive tumor cells was calculated using 
software package ImageJ 1,47v. In normal brain tissue p53- expression was not identified. p53-immunoreactive tumor 
cells were detected in 25% (1/4) pilocytic astrocytomas, 33.3% (2/6) of diffuse astrocytomas, 53.8% (7/13) anaplastic 
astrocytomas, 58.6% (17/29 ) glioblastomas. A high proportion of p53-immunoreactive cells (> 30%) was observed 
only in glioblastomas. The level of p53-imunoreactivity was not related to the age, gender and Grade WHO (ȡ> 0,05). 
Spearman correlation coefficient between the relative quantity of ki-67- and p53-immunoreactive nuclei showed weak 
direct correlation (0.023), but the one was not statistically significant (ȡ> 0,05). The level of p53-imunoreactivity is not 
dependent from age and sex of patients, Grade (WHO) and proliferative activity (p>0,05) but the high level of p53-
immunoreactive cells (>30%) is found in glioblastoma specimens only, that may be due to the accumulation of 
mutations in DNA of tumor cells. There is insignificant weak relationship between relative quantities of ki-67- and p53-
immunoreactive tumor cells (ȡ>0,05). 
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S ± ɛɿɥɨɤɫɭɩɪɟɫɨɪ ɩɭɯɥɢɧɧɨɝɨ ɪɨɫɬɭ ɡ
ɦɚɫɨɸɤȾɚɤɨɞɭɽɬɶɫɹɝɟɧɨɦ73ɪɨɡɬɚɲɨ
ɜɚɧɨɦɭ ɜ ɥɨɤɭɫɿ S ɍ ɜɢɩɚɞɤɭ ɧɟɡɧɚɱɧɨɝɨ
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ɟɤɡɨɧɚɯ±ɞɨɦɟɧɭɡɜ¶ɹɡɭɜɚɧɧɹȾɇɄɩɪɢɡɜɨɞɹɬɶ
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ɯɿɦɿɱɧɢɦɦɟɬɨɞɨɦɪɿɜɧɟɦɟɤɫɩɪɟɫɿʀɩɪɨɬɟʀɧɭS
ɡɨɤɪɟɦɚɭɝɥɿɨɦɚɯɝɨɥɨɜɧɨɝɨɦɨɡɤɭɳɨɞɨɡɜɨɥɹɽ
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɿɥɶɲ ɞɟɲɟɜɢɣ ɦɟɬɨɞ ɿɦɭɧɨ
ɝɿɫɬɨɯɿɦɿɱɧɨɝɨɚɧɚɥɿɡɭɈɞɧɚɤɬɪɟɛɚɜɪɚɯɨɜɭɜɚɬɢ
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ɩɿɞɜɢɳɟɧɧɹ ɟɤɫɩɪɟɫɿʀ ɧɟɡɦɿɧɟɧɨɝɨ ɞɢɤɨɝɨ ɩɨ
ɥɿɩɟɩɬɢɞɭ ɭ ɜɢɩɚɞɤɚɯ ɪɨɡɥɚɞɿɜ ɟɩɿɝɟɧɟɬɢɱɧɨʀ
ɪɟɝɭɥɹɰɿʀ ɧɨɪɦɚɥɶɧɨɝɨ ɝɟɧɚ ± ɡɦɿɧ ɤɨɧɰɟɧɬɪɚɰɿʀ
ɪɟɝɭɥɸɸɱɢɯ ɩɪɨɬɟʀɧɿɜ ɧɚɩɪɢɤɥɚɞ 0'0
0'0;ɱɢ$5)ɬɨɦɭɳɨɧɚɣɛɿɥɶɲɱɚɫɬɨɜɠɢ
ɜɚɧɢɣɤɥɨɧɞɥɹɿɦɭɧɨɝɿɫɬɨɯɿɦɿɱɧɨɝɨɚɧɚɥɿɡɭS
ɿɦɭɧɨɪɟɚɤɬɢɜɧɨɫɬɿ '2 ɜɢɹɜɥɹɽ ɿ ɞɢɤɢɣ ɿ
ɦɭɬɚɧɬɧɢɣɩɨɥɿɩɟɩɬɢɞ>@
ɏɨɱɚ Sɿɦɭɧɨɪɟɚɤɬɢɜɧɿɫɬɶ ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ
ɦɭɬɚɰɿɣ 73 ɡɭɫɬɪɿɱɚɽɬɶɫɹ ɿ ɩɪɢ ɞɟɹɤɢɯ ɡɚ
ɯɜɨɪɸɜɚɧɧɹɯɳɨɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹɪɟɚɤɬɢɜɧɢɦɢ
ɡɦɿɧɚɦɢɝɥɿʀɝɥɿɨɡɿ>@ɧɚɹɜɧɿɫɬɶɜɢɪɚɠɟɧɨʀS
ɿɦɭɧɨɪɟɚɤɬɢɜɧɿɫɬɿ ɞɨɡɜɨɥɹɽ ɜɿɞɪɿɡɧɢɬɢ ɝɥɿɨɦɭ ɬɚ
ɧɟɩɭɯɥɢɧɧɿɩɪɨɰɟɫɢɚɪɿɜɟɧɶɟɤɫɩɪɟɫɿʀɜɢɳɢɣɡɚ
 ɱɚɫɬɿɲɟ ɡɭɫɬɪɿɱɚɽɬɶɫɹ ɜ ɞɢɮɭɡɧɢɯ ɚɧɚɩɥɚ
ɫɬɢɱɧɢɯ ɚɫɬɪɨɰɢɬɨɦɚɯ ɿ ɜɬɨɪɢɧɧɢɯ ɝɥɿɨɛɥɚ
ɫɬɨɦɚɯɫɬɭɩɟɧɿɡɥɨɹɤɿɫɧɨɫɬɿ ,, ,,, ɿ ,9ɡɚȼɈɈɁ
ɜɿɞɩɨɜɿɞɧɨɩɨɪɿɜɧɹɧɨɡɩɿɥɨɰɢɬɚɪɧɢɦɢɚɫɬɪɨɰɢ
ɬɨɦɚɦɢɫɬɭɩɿɧɶɡɥɨɹɤɿɫɧɨɫɬɿ , ɡɚȼɈɈɁɬɚɩɟɪ
ɜɢɧɧɢɦɢ ɝɥɿɨɛɥɚɫɬɨɦɚɦɢɳɨ ɤɨɪɟɥɸɽ ɡ ɞɚɧɢɦɢ
ɩɪɨ ɱɚɫɬɨɬɭɦɭɬɚɰɿɣ 73 ɭ ɜɿɞɩɨɜɿɞɧɢɯ ɩɭɯɥɢ
ɧɚɯ ȼɿɞɨɦɨ ɳɨ ɦɭɬɚɰɿɹ ɝɟɧɚ 73 ɧɟɝɚɬɢɜɧɨ
ɤɨɪɟɥɸɽɡɬɪɢɜɚɥɿɫɬɸɠɢɬɬɹɩɚɰɿɽɧɬɿɜɯɜɨɪɢɯɧɚ
ɝɥɿɨɦɢ>@
Ɇɭɬɚɰɿɹ73ɭ ɫɬɚɬɟɜɢɯɤɥɿɬɢɧɚɯ ɬɚɧɚ ɪɚɧ
ɧɿɯɟɬɚɩɚɯɟɦɛɪɿɨɝɟɧɟɡɭɩɨɜ¶ɹɡɚɧɚɡɜɢɧɢɤɧɟɧɧɹɦ
ɫɩɚɞɤɨɜɨɝɨ ɡɚɯɜɨɪɸɜɚɧɧɹ ± ɫɢɧɞɪɨɦɭ ɅɿɎɪɚɭ
ɦɟɧɿɳɨɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹɪɨɡɜɢɬɤɨɦɭɞɢɬɹɱɨɦɭ
ɜɿɰɿ ɨɫɬɟɨɫɚɪɤɨɦ ɦ¶ɹɤɨɬɤɚɧɢɧɧɢɯ ɫɚɪɤɨɦ ɩɭɯ
ɥɢɧɐɇɋɚɬɚɤɨɠɪɚɤɭɦɨɥɨɱɧɨʀɡɚɥɨɡɢɿɦ¶ɹɤɨ
ɬɤɚɧɢɧɧɢɯɫɚɪɤɨɦɭɞɨɪɨɫɥɢɯȾɿɚɝɧɨɫɬɢɤɚɰɶɨɝɨ
ɫɢɧɞɪɨɦɭ ɛɚɡɭɽɬɶɫɹ ɧɚ ɜɢɹɜɥɟɧɧɿ ɤɥɿɧɿɱɧɢɯ
ɨɡɧɚɤɚɥɟɬɿɥɶɤɢɜɯɜɨɪɢɯɩɿɞɬɜɟɪɞɠɭɽɬɶɫɹ
ɡɚɞɨɩɨɦɨɝɨɸɦɨɥɟɤɭɥɹɪɧɨɝɨɚɧɚɥɿɡɭɝɟɧɚ73
ɉɪɢ ɰɶɨɦɭ ɫɢɧɞɪɨɦɿ ɦɭɬɚɰɿʀ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ
ɩɿɞɜɢɳɟɧɧɹɦɪɿɜɧɹɩɪɨɬɟʀɧɭSɳɨɜɢɹɜɥɹɽɬɶɫɹ
ɿɦɭɧɨɝɿɫɬɨɯɿɦɿɱɧɨ ɧɚɜɿɬɶ ɭ ɧɟɦɚɥɿɝɧɿɡɨɜɚɧɢɯ
ɬɤɚɧɢɧɚɯ>@
ɉɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɬɚɪɝɟɬɧɨʀ ɬɟɪɚɩɿʀ
ɝɥɿɨɛɥɚɫɬɨɦ ɦɨɠɟ ɛɭɬɢ ɩɨɜ¶ɹɡɚɧɢɣ ɧɟ ɬɿɥɶɤɢ ɡ
ɚɧɬɢɚɧɝɿɨɝɟɧɧɢɦ ɛɟɜɚɰɢɡɭɦɚɛɨɦ ɳɨ ɛɥɨɤɭɽ
ɮɚɤɬɨɪ ɪɨɫɬɭ ɟɧɞɨɬɟɥɿɸ ɫɭɞɢɧ 9(*) ɚ ɣ ɡɿ
ɫɬɜɨɪɟɧɧɹɦɩɪɟɩɚɪɚɬɭɳɨɪɟɚɤɬɢɜɭɽS





ɩɨɯɨɞɠɟɧɧɹ ɹɤɿ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɲɥɹɯɨɦ ɛɿɨɩɫɿʀ
ɚɛɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɪɭɱɚɧɧɹ ɩɟɪɟɜɚɠɧɨ ɜ ɧɟɣ
ɪɨɯɿɪɭɪɝɿɱɧɨɦɭ ɜɿɞɞɿɥɟɧɧɿ ȾɈɄȻɆ ɬɚ ɩɿɞɥɹɝɚɥɢ
ɿɦɭɧɨɝɿɫɬɨɯɿɦɿɱɧɨɦɭɞɨɫɥɿɞɠɟɧɧɸɜɦɨɪɮɨɥɨɝɿɱ
ɧɨɦɭ ɜɿɞɞɿɥɿ ɥɿɤɭɜɚɥɶɧɨɞɿɚɝɧɨɫɬɢɱɧɨɝɨ ɰɟɧɬɪɭ
ɌɈȼ ©Ⱥɩɬɟɤɢ ɦɟɞɢɱɧɨʀ ɚɤɚɞɟɦɿʀª ɦȾɧɿɩɪɨ
ɩɟɬɪɨɜɫɶɤɩɪɨɬɹɝɨɦɪɪȽɿɫɬɨɥɨɝɿɱɧɢɣ
ɞɿɚɝɧɨɡɛɭɜɜɫɬɚɧɨɜɥɟɧɢɣɫɩɢɪɚɸɱɢɫɶɧɚɫɭɱɚɫɧɿ
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ɉ ɪ ɢ ɦ ɿ ɬ ɤ ɚ  ±ɬɭɬɿɞɚɥɿɡɚȼɈɈɁ>@
 
ȱɦɭɧɨɝɿɫɬɨɯɿɦɿɱɧɢɣ ɦɟɬɨɞ. ȱɦɭɧɨɝɿɫɬɨɯɿɦɿɱɧɟ
ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɨɫɶ ɡɝɿɞɧɨ ɡ ɩɪɨɬɨɤɨɥɚɦɢ
ɤɨɦɩɚɧɿʀ7HUPR6FLHQWLILF76ɋɒȺɞɥɹɜɢɡɧɚ
ɱɟɧɧɹɟɤɫɩɪɟɫɿʀSɤɥɨɧVSɪ76ɋɒȺ
ɬɚ .L ɤɥɨɧ VS ɪ  76ɋɒȺ ɭ ɡɪɿɡɚɯ
ɡɚɜɬɨɜɲɤɢɦɤɦɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɢɫɬɟɦɭɜɿɡɭɚ
ɥɿɡɚɰɿʀ /DE9LVLRQ4XDQWR 76ɋɒȺ ɡ ɜɢɹɜɥɟɧ
ɧɹɦ ɛɿɥɤɨɜɨɝɨ ɥɚɧɰɸɝɚ ɡɚ ɞɨɩɨɦɨɝɨɸ '$%
4XDQWR&KURPRJHQ76ɋɒȺ
Ɇɨɪɮɨɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ.Ⱦɨɫɥɿɞɠɟɧɧɹɜɤɥɸ
ɱɚɥɨ ɩɿɞɪɚɯɭɧɨɤ ɤɿɥɶɤɨɫɬɿ ɩɨɡɢɬɢɜɧɨ ɬɚ ɧɟɝɚ
ɬɢɜɧɨ ɡɚɛɚɪɜɥɟɧɢɯɹɞɟɪɤɥɿɬɢɧɩɭɯɥɢɧɢ ɜɢɤɥɸ
ɱɚɸɱɢ ɹɞɪɚ ɧɟɣɪɨɧɿɜ ɦɚɤɪɨɮɚɝɿɜ ɬɚ ɤɥɿɬɢɧ
ɟɧɞɨɬɟɥɿɸ ɭ ɡɨɧɚɯ ɧɚɣɛɿɥɶɲɨʀ ɳɿɥɶɧɨɫɬɿ ɿɧɬɪɚ
ɧɭɤɥɟɚɪɧɨʀ ɪɟɚɤɰɿʀ ɬɪɶɨɦɚ ɧɟɡɚɥɟɠɧɢɦɢ ɞɨɫɜɿɞ
ɱɟɧɢɦɢ ɩɚɬɨɦɨɪɮɨɥɨɝɚɦɢ ȼɢɡɧɚɱɚɥɢ ɜɿɞɧɨɫɧɭ
ɤɿɥɶɤɿɫɬɶ .L ɿɧɞɟɤɫ ɩɪɨɥɿɮɟɪɚɰɿʀ ɬɚ S
ɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ ɝɥɿɨɦɨɰɢɬɿɜ ɉɪɢ ɜɿɞɧɨɫɧɿɣ
ɤɿɥɶɤɨɫɬɿ Sɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ ɹɞɟɪ ɛɿɥɶɲɟ
ɪɨɛɢɥɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɩɨɡɢɬɢɜɧɿɫɬɶ ɩɭɯɥɢɧɢ ɡɚ
ɦɚɪɤɟɪɨɦSSɿɦɭɧɨɩɨɡɢɬɢɜɧɿɫɬɶ
Ⱦɥɹ ɚɧɚɥɿɡɭ ɰɢɮɪɨɜɢɯ ɮɨɬɨɝɪɚɮɿɣ ©ɝɚɪɹɱɢɯª
ɡɨɧ ɬɚ ɧɚɣɬɨɱɧɿɲɨɝɨ ɩɿɞɪɚɯɭɧɤɭ ɹɞɟɪ ɛɭɥɢ
ɨɬɪɢɦɚɧɿ ɡɨɛɪɚɠɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɚɦɟɪɢ
=(,66$[LRFDPFRORUɧɚɫɜɿɬɥɨɜɨɦɭɦɿɤɪɨɫɤɨɩɿ
$[LR 6FRSH$ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɨɛ¶ɽɤɬɢɜɭî
Ʉɨɠɧɢɣ ɡɪɚɡɨɤ ɛɭɜ ɿɥɸɫɬɪɨɜɚɧɢɣ  ɡɨɛɪɚɠɟɧ
ɧɹɦɢ ɡ ɧɚɣɛɿɥɶɲɨɸɳɿɥɶɧɿɫɬɸ ɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ
ɩɭɯɥɢɧɧɢɯ ɤɥɿɬɢɧ Ⱦɥɹ ɩɿɞɪɚɯɭɧɤɭ ɤɥɿɬɢɧ ɜɢ
ɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ,PDJH- Y ɡ ɣɨɝɨ SOXJɿɧɨɦ
3RLQW3LFNHU ȼɢɡɧɚɱɚɥɢ ɜɿɞɧɨɫɧɭ ɤɿɥɶɤɿɫɬɶ .L
ɿɧɞɟɤɫ ɩɪɨɥɿɮɟɪɚɰɿʀ ɬɚ Sɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ
ɝɥɿɨɦɨɰɢɬɿɜ ɋɟɪɟɞ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɨɛɢ
ɪɚɜɫɹɧɚɣɛɿɥɶɲɢɣ>@
ɋɬɚɬɢɫɬɢɱɧɢɣ ɚɧɚɥɿɡ ɛɭɜ ɩɪɨɜɟɞɟɧɢɣ ɡɚ ɞɨ
ɩɨɦɨɝɨɸ ɨɧɥɚɣɧɫɟɪɜɿɫɭ KWWSPHGVWDWLVWLFUX
ɋɬɚɬɢɫɬɢɱɧɭ ɡɧɚɱɭɳɿɫɬɶ ɜɿɞɦɿɧɧɨɫɬɿ ɪɟɡɭɥɶɬɚɬɿɜ
ɭɝɪɭɩɚɯɞɨɫɥɿɞɠɭɜɚɧɢɯɩɭɯɥɢɧɛɭɥɨɩɟɪɟɜɿɪɟɧɨ
ɡɚ ɞɨɩɨɝɨɸ ɬɟɫɬɚ Ɏɿɲɟɪɚ ɡ ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ
ɫɢɥɢɡɜ¶ɹɡɤɭɦɿɠɩɨɤɚɡɧɢɤɚɦɢɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ
ɤɨɟɮɿɰɿɽɧɬ ɤɨɪɟɥɹɰɿʀ ɋɩɿɪɦɚɧɚ Ɂɧɚɱɟɧɧɹ S
ɛɭɥɨɩɪɢɣɧɹɬɨɫɬɚɬɢɫɬɢɱɧɨɡɧɚɱɭɳɢɦ>@
 16/ Ɍɨɦ XXȱ / 4
ɊȿɁɍɅɖɌȺɌɂɌȺȲɏɈȻȽɈȼɈɊȿɇɇə
ɇɨɪɦɚɥɶɧɚɬɤɚɧɢɧɚɝɨɥɨɜɧɨɝɨɦɨɡɤɭɩɨɤɚɡɚɥɚ
ɟɤɫɩɪɟɫɿɸ S ɭ ɧɟɡɧɚɱɧɿɣ ɤɿɥɶɤɨɫɬɿ ɹɞɟɪ ɞɨ
 ȼ ɹɤɨɫɬɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɩɨɡɢɬɢɜɧɨɝɨ
ɤɨɧɬɪɨɥɸ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ Sɿɦɭɧɨɪɟɚɤɬɢɜ
ɧɿɫɬɶ ɱɚɫɬɢɧɢ ɹɞɟɪ ɟɧɞɨɬɟɥɿɚɥɶɧɢɯ ɤɥɿɬɢɧ ɪɢɫ
$% Ɍɢɩɨɜɢɦ ɞɥɹ ɚɫɬɪɨɰɢɬɚɪɧɢɯ ɩɭɯɥɢɧ ɡ
ɞɢɮɭɡɧɢɦ ɪɨɫɬɨɦ ,,,9 ɪɿɜɧɿɜ ɡɥɨɹɤɿɫɧɨɫɬɿ ɡɚ
ȼɈɈɁ ɛɭɥɚ ɿɧɮɿɥɶɬɪɚɰɿɹ Sɧɟɝɚɬɢɜɧɨʀ ɧɨɪ
ɦɚɥɶɧɨʀɦɨɡɤɨɜɨʀɬɤɚɧɢɧɢSɿɦɭɧɨɩɨɡɢɬɢɜɧɢɦɢ
ɩɭɯɥɢɧɧɢɦɢ ɤɥɿɬɢɧɚɦɢ ɡ ɛɿɥɶɲɢɦɢ ɹɞɪɚɦɢ
ɪɢɫ&ɬɨɦɭɱɚɫɬɤɚSɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯɤɥɿɬɢɧ

ɭ ɩɭɯɥɢɧɚɯ ɚɫɬɪɨɰɢɬɚɪɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɛɭɥɚ
ɧɟɨɞɧɚɤɨɜɨɸɜɩɨɥɹɯɡɨɪɭɪɿɡɧɢɯɱɚɫɬɢɧɡɪɚɡɤɭ±
ɜɿɞ ɩɨɜɧɨʀ ɜɿɞɫɭɬɧɨɫɬɿ ɞɨ  ɪɢɫ '
Ⱦɿɥɹɧɤɢ ɧɚɜɤɨɥɨ ɧɟɤɪɨɬɢɡɨɜɚɧɨʀ ɬɤɚɧɢɧɢ ɭ
ɝɥɿɨɛɥɚɫɬɨɦɚɯ ɡɚ ɜɿɞɧɨɫɧɨɸ ɤɿɥɶɤɿɫɬɸ S
ɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ ɩɭɯɥɢɧɧɢɯ ɤɥɿɬɢɧ ɫɭɬɬɽɜɨ ɧɟ
ɜɿɞɪɿɡɧɹɥɢɫɹ ɜɿɞ ɿɧɲɢɯ ɱɚɫɬɢɧ ɩɭɯɥɢɧɢ ɳɨ
ɚɧɚɥɨɝɿɱɧɨ ɫɩɨɫɬɟɪɟɠɟɧɧɹɦ ɡɚ .Lɿɦɭɧɨ








ɆȿȾɂɑɇȱ   ɉȿɊɋɉȿɄɌɂȼɂ 
Ⱥɧɚɥɿɡ Sɿɦɭɧɨɩɨɡɢɬɢɜɧɨɫɬɿ ɩɨɞɚɧɢɣ ɭ
ɬɚɛɥɢɰɿ ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɱɨɥɨɜɿɤɿɜ ɿɠɿɧɨɤ ɫɟ
ɪɟɞ ɯɜɨɪɢɯ ɧɚ ɚɫɬɪɨɰɢɬɨɦɢ ɞɨɪɿɜɧɸɜɚɥɨ 
ɫɟɪɟɞɧɿɣ ɜɿɤ ɫɬɚɧɨɜɢɜ  ɞɿɚɩɚɡɨɧ  ɪɿɤ
ɉɪɢ ɚɧɚɥɿɡɿ ɡɚ ɫɬɚɬɬɸ ɬɚ ɜɿɤɨɦ ɛɭɥɚ ɩɪɨɞɟ
ɦɨɧɫɬɪɨɜɚɧɚ ɪɿɜɧɿɫɬɶ ɱɚɫɬɨɬɢ ɡɭɫɬɪɿɱɚɽɦɨɫɬɿ S




  ɩɿɥɨɰɢɬɚɪɧɢɯ ɚɫɬɪɨɰɢɬɨɦ  
ɞɢɮɭɡɧɢɯ ɚɫɬɪɨɰɢɬɨɦ   ɚɧɚɩɥɚɫɬɢɱ
ɧɢɯɚɫɬɪɨɰɢɬɨɦɝɥɿɨɛɥɚɫɬɨɦɋɬɚ
ɬɢɫɬɢɱɧɨ ɜɚɝɨɦɨʀ ɡɚɥɟɠɧɨɫɬɿ ɞɿɚɝɧɨɡɭ ɜɿɞ S
ɿɦɭɧɨɩɨɡɢɬɢɜɧɨɫɬɿɧɟɡɚɮɿɤɫɨɜɚɧɨȡ!
ɍɫɿ Sɿɦɭɧɨɩɨɡɢɬɢɜɧɿ ɡɪɚɡɤɢ ɦɢ ɪɨɡɩɨ
ɞɿɥɢɥɢ ɧɚ  ɝɪɭɩɢ  ɜɿɞɧɨɫɧɚ ɤɿɥɶɤɿɫɬɶ ɿɦɭɧɨ
ɪɟɚɤɬɢɜɧɢɯ ɤɥɿɬɢɧ ɜɿɞ  ɞɨ ɬɚ  ɜɿɞɧɨɫɧɚ
ɤɿɥɶɤɿɫɬɶ ɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ ɤɥɿɬɢɧ ɛɿɥɶɲɟ 
ɉɟɪɲɚ ɝɪɭɩɚ ɛɭɥɚɩɪɟɞɫɬɚɜɥɟɧɚɩɭɯɥɢɧɚɦɢ ɜɫɿɯ
ɪɿɜɧɟɣ ɡɥɨɹɤɿɫɧɨɫɬɿ ɚ ɞɪɭɝɚ ± ɬɿɥɶɤɢ ɝɥɿ
ɨɛɥɚɫɬɨɦɚɦɢ
ɁɪɚɡɨɤɝɿɝɚɧɬɨɤɥɿɬɢɧɧɨʀɝɥɿɨɛɥɚɫɬɨɦɢɛɭɜS
ɩɨɡɢɬɢɜɧɢɦ ɩɪɢ ɰɶɨɦɭ ɩɟɪɟɜɚɠɧɚ ɛɿɥɶɲɿɫɬɶ
ɛɚɝɚɬɨɹɞɟɪɧɢɯɝɿɝɚɧɬɫɶɤɢɯɤɥɿɬɢɧɦɿɫɬɢɥɚɬɿɥɶɤɢ
Sɪɟɚɤɬɢɜɧɿ ɹɞɪɚ ɧɟɡɧɚɱɧɚ ɱɚɫɬɢɧɚ ɩɨɞɿɛɧɢɯ




































































ɉ ɪ ɢ ɦ ɿ ɬ ɤ ɚ  ȼɿɞɦɿɧɧɿɫɬɶɫɬɚɬɢɫɬɢɱɧɨɡɧɚɱɭɳɚɩɪɢȡ

Ʉɨɟɮɿɰɿɽɧɬɤɨɪɟɥɹɰɿʀɋɩɿɪɦɚɧɚɦɿɠɜɿɞɧɨɫɧɨɸ
ɤɿɥɶɤɿɫɬɸ.L ɬɚ Sɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ ɹɞɟɪ ɩɨ
ɤɚɡɚɜɫɥɚɛɤɭɩɪɹɦɭɤɨɪɟɥɹɰɿɸɳɨɨɞɧɚɤɧɟ
ɛɭɥɚɫɬɚɬɢɫɬɢɱɧɨɞɨɫɬɨɜɿɪɧɨɸȡ!
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɱɨɥɨɜɿɤɿɜ ɿ ɠɿɧɨɤ ɭ ɧɚɲɨɦɭ
ɞɨɫɥɿɞɠɟɧɧɿ ɜɿɞɩɨɜɿɞɚɽ ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɢɦ ɞɚɧɢɦ
ɩɪɨ ɝɟɧɞɟɪɧɭ ɪɿɜɧɿɫɬɶ ɭ ɡɚɯɜɨɪɸɜɚɧɨɫɬɿ ɧɚ
ɚɫɬɪɨɰɢɬɨɦɢ Ɇɟɧɲɢɣ ɫɟɪɟɞɧɿɣ ɜɿɤ ɯɜɨɪɢɯ
ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɦɚɥɨɸ ɤɿɥɶɤɿɫɬɸ ɜɢɩɚɞɤɿɜ ɬɚ
ɧɚɹɜɧɿɫɬɸɩɟɪɟɜɚɠɧɨɦɚɬɟɪɿɚɥɭɨɬɪɢɦɚɧɨɝɨɩɪɢ
ɨɩɟɪɚɬɢɜɧɢɯ ɜɬɪɭɱɚɧɧɹɯ ɹɤɿ ɞɨɰɿɥɶɧɿɲɿ ɩɪɢ
ɥɿɤɭɜɚɧɧɿɩɚɰɿɽɧɬɿɜɛɿɥɶɲɦɨɥɨɞɨɝɨɜɿɤɭ
ȼɂɋɇɈȼɄɂ
 Sɿɦɭɧɨɩɨɡɢɬɢɜɧɿɫɬɶ ɚɫɬɪɨɰɢɬɚɪɧɢɯ ɩɭɯ
ɥɢɧ ɝɨɥɨɜɧɨɝɨɦɨɡɤɭɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɿɤɭ ɫɬɚɬɿ
ɩɚɰɿɽɧɬɿɜ ɪɿɜɧɹ ɡɥɨɹɤɿɫɧɨɫɬɿ ɡɚ ȼɈɈɁ ɬɚ ɩɪɨ
ɥɿɮɟɪɚɬɢɜɧɨʀɚɤɬɢɜɧɨɫɬɿȡ!ɉɪɢɞɿɚɝɧɨɫɬɢ
ɰɿ ɩɭɯɥɢɧ ɚɫɬɪɨɰɢɬɚɪɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɫɥɿɞ
ɜɪɚɯɨɜɭɜɚɬɢ ɳɨ ɜɢɫɨɤɚ ɜɿɞɧɨɫɧɚ ɤɿɥɶɤɿɫɬɶ
ɿɦɭɧɨɪɟɚɤɬɢɜɧɢɯ ɤɥɿɬɢɧ ! ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ
ɬɿɥɶɤɢ ɭ ɝɥɿɨɛɥɚɫɬɨɦɚɯ ɭ ɬɨɣ ɱɚɫ ɹɤ ɜ ɿɧɲɢɯ
ɩɭɯɥɢɧɚɯ ɜɿɞɩɨɜɿɞɧɚ ɜɿɞɧɨɫɧɚ ɤɿɥɶɤɿɫɬɶ ɫɬɚ
ɧɨɜɢɬɶɧɟɜɢɳɟ






ɫɥɿɞɠɟɧɧɹ ɩɪɢɫɜɹɱɟɧɿ ɜɢɜɱɟɧɧɸ ɪɿɡɧɨɦɚɧɿɬɧɢɯ
ɤɥɿɧɿɤɨɦɨɪɮɨɥɨɝɿɱɧɢɯ ɭ ɬɨɦɭ ɱɢɫɥɿ ȱȽɏ ɯɚ
ɪɚɤɬɟɪɢɫɬɢɤ ʀɯɧɶɨɝɨ ɜɡɚɽɦɨɡɜ¶ɹɡɤɭ ɬɚ ɜɢɡɧɚ
ɱɟɧɧɸ ɦɨɠɥɢɜɨɫɬɟɣ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɳɨɞɟɧɧɿɣ
ɥɿɤɚɪɫɶɤɿɣɩɪɚɤɬɢɰɿ
 16/ Ɍɨɦ XXȱ / 4
ɋɉɂɋɈɄɅȱɌȿɊȺɌɍɊɂ






ɧɹ ɩɪɨɮɟɫɿɣɧɨɝɨ ɪɿɜɧɹ ɫɬɭɞɟɧɬɿɜ ɿ ɧɚɭɤɨɜɰɿɜ Ɉȼɉɨ
ɫɥɚɜɫɶɤɚ0RUSKRORJLDɌʋɋ
 $SRSWRVLV WKHUDS\ LQ FDQFHU WKH ILUVW VLQJOHPR
OHFXOH FRDFWLYDWLQJ S DQG WKH WUDQVORFDWRU SURWHLQ LQ
JOLREODVWRPD6'DQLHOH67DOLDQL('D3R]]R>HWDO@
6FLHQWLILFUHSRUWV±±Ɍ
 ([SUHVVLRQ RI S HSLGHUPDO JURZWK IDFWRU UHFHS
WRU.LDQG2PHWK\OJXDQLQH'1$PHWK\OWUDQVIHUDVHLQ
KXPDQ JOLRPDV  ; +X : 0LDR < =RX >HW DO@ 
2QFRORJ\OHWWHUV±±9RO1±3
 *DQJXO\$/L)UDXPHQL6\QGURPH$*DQJXO\
=&KHQ 0ROHFXODU 3DWKRORJ\ LQ &OLQLFDO 3UDFWLFH ±
6ZLW]HUODQG 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ  ±
ɋ
 .UXLVZLMN)SLQVXUYLYDOGHDWKDQGPHWDEROLF





/HUR\ 0 $QGHUVRQ 7 6RXVVL  +XPDQ 0XWDWLRQ ±
±9RO1±3
 1XFOHDU LQWHUDFWRU RI $5) DQG 0GP UHJXODWHV
PXOWLSOHSDWKZD\VWRDFWLYDWHS605HHG-+DJHQ
9 6 7RPSNLQV >HW DO@ &HOO&\FOH ±  ±9RO
1±3




 7DQERRQ -7KH'LDJQRVWLF XVH RI LPPXQRKLVWR




 7UDQVFULSWLRQDO FRQWURO RI KXPDQ SUHJXODWHG
JHQHV75LOH\(6RQWDJ3&KHQ>HWDO@1DWXUH5H
YLHZV0ROHFXODU&HOO%LRORJ\ ±  ±9RO 1 ±
3
:+2 &ODVVLILFDWLRQ RI WXPRXUV RI WKH FHQWUDO
QHUYRXV V\VWHP  '1/RXLV +2KJDNL 2':LHVWOHU
>HWDO@±ɟɢɡɞ±/\RQ,$5&±ɪ
5()(5(1&(6
 $QWRPRQRY 0 >0DWKHPDWLFDO SURFHVVLQJ DQG




SDWKRPRUSKRORJ\ FRXUVH LQ RUGHU WR LQFUHDVH WKH SURIHV
VLRQDO OHYHO RI VWXGHQWV DQG VFLHQWLVWV@ 0RUSKRORJLD
8NUDLQLDQ
 'DQLHOH67DOLDQL6'D3R]]R(HWDO$SRSWRVLV
WKHUDS\ LQ FDQFHU WKH ILUVW VLQJOHPROHFXOH FRDFWLYDWLQJ
S DQG WKH WUDQVORFDWRU SURWHLQ LQ JOLREODVWRPD 6FLHQ
WLILFUHSRUWV$SUGRLVUHS
 +X;0LDR:=RX<HWDO([SUHVVLRQRIS
HSLGHUPDO JURZWK IDFWRU UHFHSWRU.L DQG2PHWK\O
JXDQLQH'1$PHWK\OWUDQVIHUDVHLQKXPDQJOLRPDV2QFROR
J\OHWWHUV-XOGRLRO
 *DQJXO\ $ &KHQ = /L)UDXPHQL 6\QGURPH
,Q0ROHFXODU3DWKRORJ\LQ&OLQLFDO3UDFWLFHSS
6SULQJHU,QWHUQDWLRQDO3XEOLVKLQJ
 .UXLVZLMN ) /DEXVFKDJQH &) 9RXVGHQ .+
S LQ VXUYLYDO GHDWK DQG PHWDEROLF KHDOWK D
OLIHJXDUG ZLWK D OLFHQFH WR NLOO 1DWXUH UHYLHZV






 5HHG60+DJHQ -7RPSNLQV96HW DO1XFOHDU
LQWHUDFWRURI$5)DQG0GPUHJXODWHVPXOWLSOHSDWKZD\V
WR DFWLYDWH S &HOO F\FOH $SU 
GRLFF
 7DNDPL + <RVKLGD $ )XNXVKLPD 6 HW DO 5H
YLVLWLQJ 73 PXWDWLRQV DQG LPPXQRKLVWRFKHPLVWU\ ± D
FRPSDUDWLYH VWXG\ LQ  GLIIXVH JOLRPDV %UDLQ 3DWKR
ORJ\0D\GRLESD
 7DQERRQ -:LOOLDPV ($ /RXLV '1 7KH 'LDJ
QRVWLFXVHRI LPPXQRKLVWRFKHPLFDO VXUURJDWHV IRU VLJQD
WXUHPROHFXODU JHQHWLF DOWHUDWLRQV LQ JOLRPDV -RXUQDO RI
1HXURSDWKRORJ\ 	 ([SHULPHQWDO 1HXURORJ\  -DQ
GRLMQHQQOY
 5LOH\76RQWDJ(&KHQ3/HYLQH$7UDQVFULS
WLRQDO FRQWURO RI KXPDQ SUHJXODWHG JHQHV1DWXUH UH
YLHZV0ROHFXODU FHOO ELRORJ\ 0D\ 
GRLQUP
 /RXLV'12KJDNL+:LHVWOHU2'&DYHQHH:.
HGV  :+2 &ODVVLILFDWLRQ RI WXPRXUV RI WKH
FHQWUDOQHUYRXVV\VWHP,$5&/\RQ
ɋɬɚɬɬɹɧɚɞɿɣɲɥɚɞɨɪɟɞɚɤɰɿʀ

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
 
